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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electroluminescent display that can prevent reflection of 
background image and is thin in thickness. 
SOLUTION: In the electroluminescent display laminated 
in the following order with a light reflecting plate, a light 
emitting layer, transparent electrodes, and circularly 
polarized light plate consisting of X/4 plate and straight 
line polarized light film, the %/A plate is made from 
laminated optical anisotropy layer A and optical 
anisotropy layer B, and one of the optical anisotropy 
layers A and B is formed from liquid crystal property 
molecule and the other is formed from polymer film of 
liquid crystal property molecule, and there is used the 
band of 1/4 plate of which is all of retardation 
value/value of wavelength measured at 480 nm, 550 nm, 
and 630 nm are in a range of 0.2 to 0.3. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation, 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It is the electro luminescent display on which the laminating of the circular polarization 
of light plate which consists of a light reflex electrode, a luminous layer, a transparent electrode 
and lambda/4 plate, and linearly polarized light film is carried out to this order, lambda/4 plate 
consists of an optical anisotropy layer A and an optical anisotropy layer B, one side of the 
optical anisotropy layers A and B is the layer formed from the liquid crystallinity molecule, and it 
is the layer or polymer film with which another side was formed from the liquid crystallinity 
molecule. The electro luminescent display characterized by being broadband lambda / 4 plate 
which has each value of the retardation value / wavelength measured by the wavelength of 
480nm, 550nm, and 630nm within the limits of 0,2 thru/or 0.3. 

[Claim 2] The electro luminescent display according to claim 1 at least whose one side of the 
optical anisotropy layers A and B is the layer formed from the discotheque liquid crystallinity 
molecule. 

[Claim 3] The electro luminescent display according to claim 1 at least whose one side of the 
optical anisotropy layers A and B is the layer formed from the cylindrical liquid crystallinity 
molecule. 

[Claim 4] The electro luminescent display according to claim 1 which one side of the optical 
anisotropy layers A and B is the layer formed from the discotheque liquid crystallinity molecule, 
and is the layer in which another side was formed from the cylindrical liquid crystallinity 
molecule. 

[Claim 5] The electro luminescent display according to claim 1 whose thickness of lambda/4 
plate is 500nm thru/ or 20 micrometers. 

[Claim 6] The electro luminescent display according to claim 1 which has a reflective polarizing 
plate between lambda/4 plate and the linearly polarized light film. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 



[Industrial Application] This invention relates to the electro luminescent display which equipped 
the luminescence side side with the circular polarization of light plate which consists of 
lambda/4 plate and linearly polarized light film. 
[0002] 

[Description of the Prior Art] As a flat-surface display, the electro luminescent display which 
consists of the back plate of light reflex nature, a luminous layer, and a transparent electrode is 
proposed. There is a problem to which the visibility of an image falls because a background is 
reflected in various displays. Since the electro luminescent display is using the back plate of light 
reflex nature, it is a problem with reflected [ especially serious background ]. Therefore, on the 
electro luminescent display, using the usual not an antireflection film but more powerful acid- 
resisting means by the refractive index (a low refractive-index layer being used) is proposed. 
[0003] The organic electro luminescent display which formed various acid-resisting means in the 
international patent application WO 96/No. 34514 description is indicated. As one of the acid- 
resisting means, the circular polarization of light plate which carried out the laminating of 
lambda/4 plate and the polarizing plate (linearly polarized light film) is indicated. The light 
emitting device (mainly organic electro luminescent display) by which the circular polarization of 
light means is formed in the optical outgoing radiation side is indicated by JP,9-127885,A. As for 
the circular polarization of light means, the laminating of lambda/4 plate and the linearly 
polarized light film is specifically carried out. As lambda/4 plate, the laminating of the polymer 
film of two sheets was specifically carried out, and lambda(broadband)/4 is attained in the large 
wavelength field. In addition, about broadband lambda / 4 plate which carries out the laminating 
of the polymer film of two sheets, each official report of JP,5-271 18.A, 5-27119, 10-68816, and 
10-90521 also has a publication. The indicating equipment (mainly organic electro luminescent 
display) which equipped JP.1 1-45058,A with the acid-resisting means which consists of a 
wavelength compensation plate (lambda/4 plate), a flat-surface mold linearly polarized light beam 
splitter (reflective polarizing plate), and a polarizing plate (linearly polarized light film) is indicated. 
Although the acid-resisting function of the acid-resisting means using a circular polarization of 
light plate is powerful, outgoing radiation only of the one half of light where the luminous layer 
emitted light is carried out to a side front A flat-surface mold linearly polarized light beam 
splitter (reflective polarizing plate) has the function to which a side front is made to carry out 
outgoing radiation of all the light that emitted light. 
[0004] 

[Problem(s) to be Solved by the Invention] The engine performance of lambda/4 plate which 
constitutes a circular polarization of light plate from an electro luminescent display equipped with 
the circular polarization of light plate as an acid-resisting means is dramatically important. Even 
if it had called lambda/4 conventional plate "lambda/4 plate", it was most which has attained 
lambda/4 on a certain specific wavelength. If the wavelength field which can attain lambda/4 is 
narrow, sufficient acid-resisting function cannot be obtained. The phase contrast plate which 
carries out the laminating of the polymer film of two sheets to each official report of JP,5- 
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271 18A 5-27119, 9-127885, 10-68816, and 10-90521, and can attain lambda(broadband)/4 in a 
large wavelength field is indicated. However, if the laminating of the polymer film of two sheets is 
carried out, lambda/4 plate will become thick and the a^ thin shape of an 

electro luminescent display will fall. The oWeM is reflected [ a background ] 

being prevented and offering an elects fo^ with thin thickness. 

[0005] 

[Means for Solving th^ object of this invention was attained by the electro 

lumirtts^i^ (1) - (6). 

(1 ) It is the electro luminescent display on which the laminating of the circular polarization of 
light plate whieh consists of a light reflex electrode, a luminous layer, a transparent electrode 
and lambda/4 plate, and linearly polarized light film is carried out to this order, lambda/4 plate 
consists of an optical anisotropy layer A and an optical anisotropy layer B, one side of the 
optical anisotropy layers A and B is the layer formed from the liquid crystallinity molecule, and it 
is the layer or polymer film with which another side was formed from the liquid crystallinity 
molecule. The electro luminescent display characterized by being broadband lambda / 4 plate 
which has each value of the retardation value / wavelength measured by the wavelength of 
480nm, 550nm, and 630nm within the limits of 0.2 thru/or 0.3. 

(2) An electro luminescent display given in (1) at least whose one side of the optical anisotropy 
layers A and B is the layer formed from the discotheque liquid crystallinity molecule. 

(3) An electro luminescent display given in (1) at least whose one side of the optical anisotropy 
layers A and B is the layer formed from the cylindrical liquid crystallinity molecule. 

(4) An electro luminescent display given in (1) which one side of the optical anisotropy layers A 
and B is the layer formed from the discotheque liquid crystallinity molecule, and is the layer in 
which another side was formed from the cylindrical liquid crystallinity molecule. 

(5) An electro luminescent display given in (1) whose thickness of lambda/4 plate is 500nm 
thru/or 20 micrometers. 

(6) An electro luminescent display given in (1) which has a reflective polarizing plate between 
lambda/4 plate and the linearly polarized light film. 

[0006] 

[Effect of the Invention] It became clear by using two optical anisotropy layers A and B for 
lambda/4 plate, and forming either [ at least ] A or B from a liquid crystallinity molecule that the 
circular polarization of light plate which was suitable as an acid-resisting means of an electro 
luminescent display was obtained as a result of research of this invention person. Broadband 
lambda / 4 plate is obtained by using two optical anisotropy layers A and B. If a circular 
polarization of light plate is manufactured from broadband lambda / 4 plate and it uses as an 
acid-resisting means, it can prevent reflected [ the background to an electro luminescent 
display ] effectively. If ** is formed from a liquid crystallinity molecule on the other hand at least, 
lambda/4 plate thinner than the case of two optical anisotropy layers A and B where the 
laminating of the polymer film of two sheets is carried out will be obtained. Thereby, the thin 
lightweight circular polarization of light plate suitable for the activity to an electro luminescent 
display was obtained. Moreover, if an optical anisotropy layer is formed from a liquid crystallinity 
molecule, optical property can be adjusted easily. The optical sense of the optical anisotropy 
layer containing a liquid crystallinity molecule can be easily adjusted according to the direction of 
rubbing of a liquid crystallinity molecule. Therefore, it is not necessary to cut a film like a Prior 
art and to make it a chip. As mentioned above, according to this invention, reflected [ a 
background ] is prevented and an electro luminescent display with thin thickness is obtained. 
[0007] 

[Embodiment of the Invention] lambda/4 plate used for [optical-property] circular polarization of 
light plate functions as lambda/4 plate in a large wavelength field. Specifically, each value of the 
retardation (value Re) / wavelength (lambda) measured by the wavelength of 480nm, 550nm, and 
630nm means that it is within the limits of 0.2 thru/or 0.3. It is more desirable that it is within 
the limits of 0.22 thru/or 0.28, it is desirable that it is within the limits of 0.21 thru/or 0.29, and it 
is [ as for the value of a retardation value / wavelength, it is still more desirable that it is within 
the limits of 0.23 thru/or 0.27, and ] most desirable that it is within the limits of 0.24 thru/or 
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0.26. A retardation value (Re) means the retardation value within the field over the light which 
carried out incidence from [ of an optical anisotropy layer ] the normal. Specifically, it is the 
value defined by the following type. 

nx and ny are the principal indices of refraction optical anisotropy layer 

among a retardation (value Re) ^nx~iiy)xd type, and d is the thickness (nm) of an optical 
anisotropy layer. 

[0008] Brpaclband lambda / 4 plate with which the laminating of the two optical anisotropy layers 

is carried out can be classified into two kinds of modes. In the 1st mode, the include 
aiigle of the lading axis within the field of the optical anisotropy layer A and the lagging axis 
within the field of the optical anisotropy layer B is set as 75 degrees thru/or 105 degrees. It is 
desirable that they are 80 degrees thru/or 100 degrees, as for the include angle between lagging 
axes, it is still more desirable that they are 85 degrees thru/or 95 degrees, and it is most 
desirable that they are 87 degrees thru/or 93 degrees. In addition, in this description, a "lagging 
axis" means the direction where a refractive index serves as max. Moreover, the include angle 
between lagging axes means the include angle between two lagging axes projected on the same 
flat surface. In the 1 st mode, it is desirable that the optical anisotropy layers A and B have the 
retardation value with which are satisfied of the following type (1). 

(1 ) Re550A<Re550B — among a (2) Re480 B/Re550 B<Re480 A/Re550A type, Re480A and ' ' 
Re550A are the retardation values of the optical anisotropy layer A measured on the wavelength 
of 480nm, and the wavelength of 550nm, respectively, and;, Re480B, and Re550B are the 
retardation values of the optical anisotropy layer B measured on the wavelength of 480nm, and 
the wavelength of 550nm, respectively. 

[0009] As for the value of Re550A and Re550B, it is desirable to satisfy the following type (1a), it 
is more desirable to satisfy the following type (1b), it is still more desirable to satisfy the 
following formula (1c), it is desirable to satisfy the following formula (Id) further again, and it is 
most desirable to satisfy the following formula (1e). 

(1a) 100 nm<Re550 B-Re550A<180nm 120 nm<Re550 B-Re550A<160nm (1b) 125nm<Re550B- 
Re550A<1 50nm(1 d) 1 30nm<Re55QB-Re550A<1 45nm(1 e) 1 35nm<Re550B- 
Re550A<140nmRe480A, (1c) As for the value of Re550A, Re480B, and Re550B, it is desirable to 
satisfy the following type (2a), and it is still more desirable to satisfy the following type (2b). 
(2a) Re450 A/Re550 A-Re450 B/Re550B>0.08 (2b) Re450 A/Re550 A-Re450 B/Re550B> 0.10 
[0010] As for the value of Re480A and Re550A, it is desirable to satisfy the following type (3a) it 
is still more desirable to satisfy the following type (3b), and it is most desirable to satisfy the 
following formula (3c). 

(3a) As for the value of U0<Re480A/Re550A(3b) 1 .45<Re480A/Re550A(3c) 
1.60<Re480A/Re550ARe480B and Re550B, it is desirable to satisfy the following type (4a), it is 
still more desirable to satisfy the following type (4b), and it is most desirable to satisfy the 
following formula (4c). 

(4a) Re480 A/Re550A<1 i 20(4b) Re480 A/Re550A<1.15(4c) Re480 A/Re550A<1.10[001 1] The 
linearly polarized light film used for a circular polarization of light plate has a polarization shaft in 
a field. It is desirable to set the include angle of a polarization shaft and the lagging axis of the 
optical anisotropy layer A as 40 degrees thru/or 50 degrees, and to also set the include angle of 
a polarization shaft and the lagging axis of the optical anisotropy layer B as 40 degrees thru/or 
50 degrees with lambda/4 plate of the 1st mode. It is still more desirable that they are 42 
degrees thru/or 48 degrees, it is desirable that they are 41 degrees thru/or 49 degrees, and it is 
[ as for the include angle of a polarization shaft and the lagging axis of the optical anisotropy 
layers A or B, it is desirable that they are 43 degrees thru/or 47 degrees further again, and ] 
most desirable that they are 44 degrees thru/or 46 degrees, lambda/4 plate of the 1st mode 
may have the transparence base material further. It is desirable for a transparence base material 
to set the include angle of a longitudinal direction and the lagging axis of the optical anisotropy 
layer A as 40 degrees thru/or 50 degrees in the case oHike [ long picture ] (for it to have a 
longitudinal direction), and to also set the include angle of a longitudinal direction and the lagging 
axis of the optical anisotropy layer B as 40 degrees thru/or 50 degrees. It is still more desirable 
that they are 42 degrees thru/or 48 degrees, it is desirable that they are 41 degrees thru/or 49 
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degrees, and it is [ as for the include angle of a longitudinal direction and the lagging axis of the 
optical anisotropy layers A or B, it is desirable that they are 43 degrees thru/or 47 degrees 
further again, and ] most desirable that they are degrees. In addition, 

generally long picture-like transparence base materials have the shape of a roll, and the shape of 
a rectangular sheet In a rolHike tr£^ a longitudinal direction corresponds 

in the rolling-up direction. In a recl^ngular transparence base material, a longitudinal direction 
corresponds in the d^ rectangular long side. 

[00123^ the include angle of the lagging axis within the field of the optical 

anisotropy layer A and the lagging axis within the field of the optical anisotropy layer B is set as 
50 degrees thru/or 70 degrees. It is still more desirable that they are 54 degrees thru/or 66 
degrees, it is desirable that they are 52 degrees thru/or 68 degrees, and it is [ as for the include 
angle between lagging axes, it is desirable that they are 55 degrees thru/or 65 degrees further 
again, and ] most desirable that they are 56 degrees thru/or 64 degrees. In the 2nd mode, it is 
desirable that they are 230 thru/or 292nm further again, it is more desirable that they are 210 
thru/or 300nm, and it is [ it is still more desirable that they are 220 thru/or 296nm, and / as for 
the retardation value of the optical anisotropy layer A measured on the wavelength of 550nm, it 
is further more desirable that they are 240 thru/or 288nm and ] it is desirable that they are 1 50 
thru/or 350nm, and most desirable [ a value ] that they are 250 thru/or 284nm. In the 2nd mode, 
it is desirable that they are 121 thru/or 146nm further again, it is more desirable that they are 
1 1 5 thru/ or 150nm, and it is [ it is still more desirable that they are 1 1 8 thru/or 148nm, and / as 
for the retardation value of the optical anisotropy layer B measured on the wavelength of 550nm, 
it is further more desirable that they are 122 thru/or 144nm and ] it is desirable that they are 60 
thru/or 170nm, and most desirable [ a value ] that they are 125 thru/or 142nm. when forming 
the optical anisotropy layer A from a liquid crystallinity molecule, the optical anisotropy layer A 
may be resembled and twist structure may be introduced. As for a twist angle, it is desirable that 
they are 3 thru/or 45 degrees. 

[0013] The linearly polarized light film used for a circular polarization of light plate has a 
polarization shaft in a field. It is desirable to set the include angle of a polarization shaft and one 
lagging axis of the optical anisotropy layers A and B as 60 degrees thru/or 80 degrees, and to 
set the include angle of a polarization shaft and the lagging axis of another side of the optical 
anisotropy layers A and B as 10 degrees thru/or 30 degrees with lambda/4 plate of the 2nd 
mode. It is still more desirable that they are 68 degrees thru/or 78 degrees, it is desirable that 
they are 64 degrees thru/or 79 degrees, and it is [ as for the include angle of a polarization shaft 
and one lagging axis of the optical anisotropy layers A or B, it is desirable that they are 72 
degrees thru/or 77 degrees further again, and ] most desirable that they are 74 degrees thru/or 
76 degrees. It is still more desirable that they are 12 degrees thru/or 22 degrees, it is desirable 
that they are 1 1 degrees thru/or 26 degrees, and it is [ as for the include angle of a polarization 
shaft and the lagging axis of another side of the optical anisotropy layers A or B, it is desirable 
that they are 13 degrees thru/or 18 degrees further again, and ] most desirable that they are 14 
degrees thru/or 1 6 degrees, lambda/4 plate of the 2nd mode may have the transparence base 
material further. It is desirable that in the case ofHike [ long picture ] (it has a longitudinal 
direction) a transparence base material sets the include angle of a longitudinal direction and one 
lagging axis of the optical anisotropy layers A or B as 60 degrees thru/or 80 degrees, and sets 
the include angle of a longitudinal direction and the lagging axis of another side of the optical 
anisotropy layers A or B as 10 degrees thru/or 30 degrees. It is still more desirable that they are 
68 degrees thru/or 78 degrees, it is desirable that they are 64 degrees thru/or 79 degrees, and 
it is [ as for the include angle of a longitudinal direction and one lagging axis of the optical 
anisotropy layers A or B, it is desirable that they are 72 degrees thru/or 77 degrees further 
again, and ] most desirable that they are 74 degrees thru/or 76 degrees. It is still more desirable 
that they are 1 2 degrees thru/or 22 degrees, it Is desirable that they are 1 1 degrees thru/or 26 
degrees, and it is [ as for the include angle of a longitudinal direction and the lagging axis of 
another side of the optical anisotropy layers A or B, it is desirable that they are 1 3 degrees 
thru/or 18 degrees further again, and ] most desirable that they are 14 degrees thru/or 16 
degrees. It is as the 1st mode having explained long picture-like a transparence base material 
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and a longitudinal direction. 

[0014] [Configuration of circular polarization of light plate] drawing 1 is the mimetic diagram 
showing the typical mode of lambda/4 plate used for a circular polarization of light plate. 
lambda/4 plate shown in drawing 1 belongs to mentioned above as optical 
property. This lambda/4 plate has thfc configuration which carried out the laminating of the 
optical anisotropy layer B (M) for^d frQm optical anisotropy layer A (A) and the discotheque 
liquid crystallinity consist of a polymer film. The include angle (theta) in the same 

side ^ of the optical anisotropy layer A and the lagging axis (b) of the optical 

anisotropy layer B is 60 degrees. The optical anisotropy layer A consists of a polymer film. The 
drawing direction (or direction which intersects perpendicularly) of a polymer film is equivalent to 
the lagging axis (a) of the optical anisotropy layer A. The optical anisotropy layer B contains a 
discotheque liquid crystallinity molecule (d). Orientation of the discotheque liquid crystallinity 
molecule (d) is carried out vertically. The direction of the disc side of a discotheque liquid 
crystallinity molecule (d) is equivalent to the lagging axis (a) of the optical anisotropy layer A. 
[0015] Drawing 2 is the mimetic diagram showing another typical mode of lambda/4 plate used 
for a circular polarization of light plate. It belongs to the 2nd mode which also mentioned above 
lambda/4 plate shown in drawing 2 as optical property. This lambda/4 plate has the configuration 
which carried out the laminating of the optical anisotropy layer B (B) formed from optical 
anisotropy layer A (A) and the cylindrical liquid crystallinity molecule which were formed from the 
discotheque liquid crystallinity molecule. The include angle (theta) in the same side of the lagging 
axis (a) of the optical anisotropy layer A and the lagging axis (b) of the optical anisotropy layer B 
is 60 degrees. The optical anisotropy layer A contains a discotheque liquid crystallinity molecule 
(d). Orientation of the discotheque liquid crystallinity molecule (d) is carried out vertically. The 
direction of the disc side of a discotheque liquid crystallinity molecule (d) is equivalent to the 
lagging axis (a) of the optical anisotropy layer A. The optical anisotropy layer B contains a 
cylindrical liquid crystallinity molecule (r). Orientation of the cylindrical liquid crystallinity 
molecule (r) is carried out horizontally. The direction of a major axis of a cylindrical liquid 
crystallinity molecule (r) is equivalent to the lagging axis (b) of the optical anisotropy layer B. 
[0016] Drawing 3 is the cross section showing an acid-resisting function with a circular 
polarization of light plate. The circular polarization of light plate shown in drawing 3 consists of 
lambda/4 plate (lambda/4) which consists of linearly polarized light film (P) and optical 
anisotropy layer A (A) and optical anisotropy layer B (B). On the outside of an electro 
luminescent display, a linearly polarized light film (P) side (above) is arranged, and lambda / 4 
plate (lambda/4) side is arranged inside an electro luminescent display, Only the linearly 
polarized light component (1b) which agrees in the polarization shaft orientations of the linearly 
polarized light film (P) among the light (1a and 1b) from the electro luminescent display outside 
passes the linearly polarized light film (P), Other components (1a) are absorbed by the linearly 
polarized light film (P). The linearly polarized light (2b) which passed the linearly polarized light 
film (P) is changed into the circular polarization of light (2c) by passing lambda/4 plate 
(lambda/4). The circular polarization of light (2c) will turn into the circular polarization of light 
(3c) of the circumference of reverse, if reflected by the light reflex electrode (not shown) of an 
electro luminescent display. The circular polarization of light (3c) of the circumference of reverse 
is changed into the linearly polarized light (3b) of a direction different 90 degrees from the 
polarization shaft orientations of the linearly polarized light film (P) by passing lambda/4 plate 
(lambda/4). This linearly polarized light (3b) is absorbed without the ability passing the linearly 
polarized light film (P). Thus, all the light (1a and 1b) from the electro luminescent display outside 
is absorbed by the linearly polarized light film (P), and an echo is prevented. 
[0017] The light from the interior of an electro luminescent display, i.e., luminescence from a 
luminous layer (not shown), contains two kinds of circular polarization of light components (3c 
and 4c). One circular polarization of light (3c) is changed into the linearly polarized light (3b) of a 
direction different 90 degrees from the polarization shaft orientations of the linearly polarized 
light film (P) by passing lambda/4 plate (lambda/4) as mentioned above. And the linearly 
polarized light (3b) is absorbed, without the ability passing the linearly polarized light film (P). The 
circular polarization of light (4c) of another side is changed into the linearly polarized light (4b) 



http://www4.ipdl.inpitgo.jp/cgi-bin/tran_web_cgi_eiie 



2007/07/26 



JP,2001-155866,A [DETAILED DESCRIPTION] 



6/19 ^-v 



which agrees with the polarization shaft orientations of the linearly polarized light film (P) by 
passing lambda/4 plate (lambda/4). And the linearly polarized light (4b) passes the linearly 
polarized light film (P) (4a), and is recognized as an image. In addition, between the linearly 
polarized light film (P) and lambda/4 plate (lambda/4), if the reflective polarizing plate which has 
the function to reflect the linearly p^l^tHi^^y HMl^fc (3b) of a direction different 90 degrees is 
prepared, the polarization shaft onMnt^tions of the linearly polarized light film (P) It is convertible 
for the linearly ^ agrees with the polarization shaft orientations of the 

line^rfy (P) by making it reflect, without absorbing the linearly polarized light 

(3b), and re-reflecting it with a light reflex electrode. That is, the outgoing radiation of all the 
light (3c and 4c) in which the luminous layer emitted light can also be made to carry out outside 
by using a reflective polarizing plate. 

[0018] A polymer film can be used for one side of the [optical anisotropy layer which consists of 
polymer film] optical anisotropy layers A and B. A polymer film is formed from the polymer which 
can give an optical anisotropy to a film. Polyolefine (an example, polyethylene, polypropylene, 
norbornene system polymer), polyvinyl alcohol, polymethacrylic acid ester, polyacrylic ester, and 
cellulose ester are contained in the example of such a polymer. Moreover, the copolymer or 
polymer mixture of these polymers may be used. As for the optical anisotropy of a film, obtaining 
by drawing is desirable. As for a drawing, it is desirable that it is uniaxial stretching. The tenter 
drawing of uniaxial stretching which holds both the sides of vertical uniaxial stretching using the 
peripheral-speed difference of two or more rolls or a polymer film, and is extended crosswise is 
desirable. In addition, the optical property of the whole film of two or more sheets may satisfy 
the aforementioned conditions using the polymer film of two or more sheets. When the proper 
birefringence of the polymer to be used is forward, the direction where the refractive index 
within the field of a polymer film serves as max corresponds in the drawing direction of a film. 
When the proper birefringence of the polymer to be used is negative, the direction where the 
refractive index within the field of a polymer film serves as max corresponds in the direction 
vertical to the drawing direction of a film. In order to lessen nonuniformity of a birefringence, as 
for a polymer film, manufacturing by the solvent cast method is desirable. It is desirable that 
they are 20 thru/or 500nm, as for the thickness of a polymer film, it is still more desirable that 
they are 50 thru/or 200nm, and it is most desirable that they are 50 thru/or 100nm. 
[0019] As for at least one side of the [optical anisotropy layer formed from liquid crystallinity 
molecule] optical anisotropy layers A and B, forming from a liquid crystallinity molecule is 
desirable. It is still more desirable to form the both sides of the optical anisotropy layers A and B 
from a liquid crystallinity molecule. As a liquid crystallinity molecule, a discotheque liquid 
crystallinity molecule or a cylindrical liquid crystallinity molecule is desirable. Especially the thing 
for which one side of the optical anisotropy layers A and B is formed from a discotheque liquid 
crystallinity molecule, and another side is formed from a cylindrical liquid crystallinity molecule is 
desirable. It is desirable to carry out orientation to homogeneity substantially, as for a liquid 
crystallinity molecule, it is still more desirable to be fixed in the condition of carrying out 
orientation to homogeneity substantially, and it is most desirable that the liquid crystallinity 
molecule is being fixed by the polymerization reaction. 

[0020] When using a discotheque liquid crystallinity molecule, it is desirable to carry out 
orientation vertically substantially. It means substantially that it is within the limits whose 
average include angles (average tilt angle) of the disc side of a discotheque liquid crystallinity 
molecule and the field of an optical anisotropy layer are 50 thru/or 90 degrees as it is vertical. 
Slanting orientation of the discotheque liquid crystallinity molecule may be carried out, and it 
may carry out as [ change / a tilt angle / gradually ] (hybrid orientation). As for an average tilt 
angle, also in the case of hybrid orientation [ slanting orientation or ], it is desirable that they are 
50 thru/or 90 degrees, reference (C. — the volume Destrade et al., Mol.Crysr.Liq.Cryst., vol.71 , 
and for page 111 (1981); Chemical Society of Japan — ) with various discotheque liquid 
crystallinity molecules Quarterly Chmistry Survey, No.22, the chemistry of liquid crystal, Chapter 
5, The Chapter 10 second article (1994); B.Kohne et al. and Angew.Chem. It is indicated by 
Soc.Chem.Comm., page 1 794;(1 985) J.Zhang et al., J.Am.Chem.Soc, vol.1 1 6, and page 2655 
(1994). About the polymerization of a discotheque liquid crystallinity molecule, a JP,8-27284,A 
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official report has a publication. 
[0021] In order to fix a discotheque liquid crystallinity molecule by the polymerization, it is 
necessary to combine a polymerization nature machine with the discHike core of a discotheque 
liquid crystallinity molecule as a substituent. However, if a polymerization nature machine is 
made to link with ^ .^$^\^^ppe4ire<^/tt will become difficult to maintain an orientation 
condition in a polymerization reaction. Then, a connection radical is introduced between a disc- 
like core and a polymerization nature machine. Therefore, as for the discotheque liquid 
crystallinity molecule which has a polymerization nature machine, it is desirable that it is the 
compound expressed with the following type (I). 

(I) Among D(-L-Q) n type, D is a disc-like core,;L is the connection radical of bivalence,;Q is a 

polymerization nature machine, and; and n are the integers of 4 thru/or 12. The example of the 

discHike core (D) of a formula (I) is shown below. In each following example, LQ (or QL) means 

the combination of the connection radical (L) of bivalence, and a polymerization nature machine 

(Q). 

[0022] 

[Formula 1] 

< D1 > Ql * AO (D2) QL. LQ 



(D3) 




[0023] 
[Formula 2] 

(D5) QL LQ 




0>7) 




(D6) 




<D8) y& 

QL lq\q 



LQ 
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[0024] 

[Formula 3] 
(D9) LQ 




(D10) 




[Formula 4] 
(DH) 




[0026] 

[Formula 5] 
(D12) 





[Formula 6] 
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LQ QL 




Q QL-^K^, 



[0028] 
[Formula 7] 
(D15) QL 




As for the connection radical (L) of bivalence, in a formula (I), it is desirable that it is the 
connection radical of the bivalence chosen from the group which consists of an alkylene group, 
an alkenylene group, an arylene radical, -CO-, -NH-, -O- -S-, and those combination. As for 
the connection radical (L) of bivalence, it is still more desirable that it is the radical which 
combined at least two radicals of the bivalence chosen from the group which consists of an 
alkylene group, an alkenylene group, an arylene radical, -CO-, -NH- -0- and -S-% As for the 
connection radical (L) of bivalence, it is most desirable that it is the radical which combined at 
least two radicals of the bivalence chosen from the group which consists of alkylene group, 
alkenylene group, arylene radical, and -CO- and -O- As for the carbon atomic number of an 
alkylene group, it is desirable that it is 1 thru/or 12. As for the carbon atomic number of an 
alkenylene group, it is desirable that it is 2 thru/or 12. As for the carbon atomic number of an 
arylene radical, it is desirable that it is 6 thru/or 10. The alkylene group, the alkenylene group, 
and the arylene radical may have the substituent (an example, an alkyl group, a halogen atom, a 
cyano ** alkoxy group, acyloxy radical). 

[0030] The example of the connection radical (L) of bivalence is shown below. Left-hand side 
combines with a disc-like core (D), and right-hand side combines with a polymerization nature 
machine (Q). AL means an alkylene group or an alkenylene group, and AR means an arylene 
radical. 

LI : - AL-CO-0-AL-L2: - AL-CO-0-AL-0-L3: - AL-CO-0-AL-0-AL-L4: - AL-CO-O-AL-O- 
C0-L5:-C0-AR-O-AL-L6:-CO-AR-O-AL-O-L7:-CO"AR-0-AL-0-CO-L8:-C0-NH-AL-L9:- 
NH-AL-0-L1 0:-NH-AL-O-CO~[0031] L11: -0-AL-L12: -0-AL-0-L13: -0-AL-0-GO-L14: - 
0-AL-0-C0-NH-AL-L15: -0-AL-S-AL-L1 6: -0-CO-AL-AR-0-AL-O-CO-L1 7: -O-CO-AR- 
O-AL-CO-LI 8: -0-CO-AR-0-AL-0-CO-L1 9: -O-CO-AR-O-AL-O-AL-O-CO-L20: -O-CO- 

AR-0-AL-0-AL-0-AL-0-CO-L21:-S-AL-L22:-S-AL-0-L23:-S-AL-0-CO-L24:-S-AL-S- 
AL-L25:-S-AR-AL-[0032] The polymerization nature machine (Q) of a formula (I) is determined 
according to the class of polymerization reaction. The example of a polymerization nature 
machine (Q) is shown below. 
[0033] 
[Formula 8] 
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(Q2) (Q3) (Q4) 

— CH=CH 2 — CH=CH-CH 3 — CH=CH-C 2 H 5 — CH=CH-n-C 3 H 7 



(Q6) (Q7) (Q8) 



— C=CH 2 — CH=C-CH 3 — C5CH Q H SH 

CH 3 CH 3 — C'h-^CHj ,N 

—CH-CH 2 









(Qll. 


> 


(Q12) (Q13) 



(Q14) (Q15) (Q16) (Q17) 
«-CHO — OH — C0 2 H — N=C=0 — NH 2 — S0 3 H — N=C=S 

[0034] It is desirable that they are a partial saturation polymerization nature machine (Q1-Q7) or 
an epoxy group (Q8), as for a polymerization nature machine (Q), it is still more desirable that it 
is a partial saturation polymerization nature machine, and it is most desirable that it is an 
ethylene nature partial saturation polymerization nature machine (Q1-Q6). In a formula (I), n is 
the integer of 4 thru/or 1 2. A concrete figure is determined according to the class of 
discotheque core (D). In addition, although the combination of two or more L and Q may differ, 
its same thing is desirable. 

[0035] Twist structure may be introduced into the optical anisotropy layer formed from a 
discotheque liquid crystallinity molecule. As for a twist angle, it is desirable that they are 3 
thru/ or 45 degrees. Since twist structure is introduced into an optical anisotropy layer, an 
asymmetric carbon atom is introduced into AL (an alkylene group or alkenylene group) of the 
connection radical (L) of said bivalence, and a discotheque liquid crystallinity molecule can be 
twisted spirally and can carry out orientation. The example of AL* containing an asymmetric 
carbon atom is given to below. Left-hand side is a disc-like core (D) side, and right-hand side is 
a polymerization nature machine (Q) side. * The carbon atom (C) which put the mark is an 
asymmetric carbon atom. Any of S and R are sufficient as optical activity. 
[0036] AL*1:-CH2 CH2 -C*HCH3 -CH2 CH2 CH2 -AL*2:-CH2 CH2 CH2 -C*HCH3 -CH2 CH2 
-AL*3:-CH2 -OHCH3 -CH2 CH2 CH2 CH2 -AL*4:-C*HCH3 -CH2 CH2 CH2 CH2 CH2 -AL*5:~ 
CH2 CH2 GH2 CH2 -C*HCH3 -CH2 -AL*6:-CH2 CH2 CH2 CH2 CH2 -OHCH3 -AL*7:- 
C*HCH3 -CH2 CH2 CH2 CH2 ~AL*8:-CH2-C*HCH3 - CH2 CH2CH2-AL*9:-CH2 CH2- 
C*HCH3-CH2 CH2 - AL*10:-CH2 CH2 GH2 - C*HCH3-CH2-AL*11:-CH2 CH2 CH2 CH2- 
OHCH3 - AL*1 2:-C*HCH3-CH2 CH2 CH2-AL*1 3:-CH2-C*HCH3-CH2 CH2-AL*1 4:-CH2 
CH2-G*HCH3-CH2-AL*15:-CH2 CH2 CH2-C*HCH3-[0037] AL*16:-CH2 -G*HCH3 -AL*17:- 
C*HCH3 -CH2 -AL*18:-C*HCH3 -CH2 CH2 CH2 CH2 CH2 CH2 -AL*19:-CH2 -C*HCH3 -CH2 
CH2 CH2 CH2 CH2 -AL*20:~CH2 CH2 -C*HCH3 -CH2 CH2 CH2 CH2 -AL*21:-CH2 CH2 CH2 
-OHCH3 -CH2 GH2 CH2 -AL*22:-C*HCH3 -CH2 CH2 CH2 CH2 CH2 CH2 CH2 -AL*23:-CH2 
- C*HCH3-CH2 CH2 CH2 CH2 CH2 CH2-AL*24:-GH2 CH2-C*HCH3-GH2 CH2 CH2 CH2 CH2- 
AL*25:-CH2 CH2 CH2-C*HCH3-CH2 CH2 CH2 CH2-AL*26:-C*HCH3 - CH2 8-AL*27:-CH2 - 
C*HCH3-(CH2)8-^ 

C*HCH2CH3-CH2 CH2-[0038] AL*31:-CH2 -C*HCH2CH3 -CH2 CH2 CH2 CH2 -AL*32:-CH2 - 
C*H(n-C3 H7 )-CH2 CH2 -AL*33:-CH2 -C*H(n-C3 H7 )-CH2 CH2 CH2 CH2 -AL*34:-CH2 - 
C*H(OCOCH3 )-CH2 CH2 -AL*35:-CH2 -C*H(OCOCH3 )-CH2 CH2 CH2 CH2 -AL*36:-CH2 - 
OHF-CH2 CH2 -AL*37:-CH2 -C*HF-CH2 CH2 CH2 CH2 - AL*38:-CH2-C*HChCH2 CH2- 
AL*39:-CH2-C*HCI-CH2 GH2 CH2 CH2-AL*40:-CH2 - C*HOCH3-CH2 CH2-AL*41:-CH2- 
C*HOCH3-CH2 CH2 CH2 CH2-AL*42:-CH2-C*HCN-CH2 CH2-AL*43:-CH2-C*HCN-CH2 CH2 
CH2 CH2-AL*44:-CH2-C*HGF3-CH2 CH2-AL*45:-CH2-C*HCF3-CH2 CH2CH2 CH2-[0039] 
Twist structure can be introduced into an optical anisotropy layer even if it adds the compound 
(chiral agent) in which the optical activity containing an asymmetric carbon atom is shown in an 
optical anisotropy layer instead of introducing an asymmetric carbon atom into the connection 
radical (L) of the bivalence of a discotheque liquid crystallinity molecule. Various nature or 
synthetic compounds containing an asymmetric carbon atom as a compound can be used. Into 
the compound containing an asymmetric carbon atom, it is the same as a discotheque liquid 
crystallinity molecule, or a similar polymerization nature machine may be introduced. If a 
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polymerization nature machine is introduced, after carrying out vertical (homogeneous) 

orientation of the discotheque liquid crystallinity molecule substantially, the compound which the 

same is said of or contains an asymmetric carbon atom in fixing and coincidence by the similar 

polymerization reaction is also fixable within an optical anisotropy layer. The example of a chiral 

agent is shown below. In action, as for 0-1, C-3, and 0-4, the chiral agent of left hand, C-2, 

and C-5 are the chiral agerrts 1 : tifr^ili ;; iran'tf;--' 

[0040] 

[Formula 9] 
C-1 



R 




[0042] 
[Formula 1 1] 
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R-O-CO ~CH -CH 2 ~CH 2 -CH 2 ~CH 2 ~CH 2 -CH 3 



[0043] Two or more kinds of discotheque liquid crystallinity molecules (for example, the molecule 
which has an asymmetric carbon atom on the connection radical of bivalence and the molecule 
which it does not have) may be used together. 

[0044] When using a cylindrical liquid crystallinity molecule, it is desirable to carry out horizontal 
(homogeneous) orientation substantially. It means substantially that it is within the limits whose 
average include angles (average tilt angle) of the direction of a major axis of a cylindrical liquid 
crystallinity molecule and the field of an optical anisotropy layer are 0 thru/or 40 degrees as it is 
level. Slanting orientation of the cylindrical liquid crystallinity molecule may be carried out, and it 
may carry out as [ change / a tilt angle / gradually ] (hybrid orientation). As for an average tilt ' 
angle, also in the case of hybrid orientation [ slanting orientation or ], it is desirable that they are 
0 thru/or 40 degrees. As a cylindrical liquid crystallinity molecule, azomethines, AZOKISHI, cyano 
biphenyls, cyanophenyl ester, benzoates, cyclohexane-carboxylic-acid phenyl ester, cyanophenyl 
cyclohexanes, cyano permutation phenyl pyrimidines, alkoxy permutation phenyl pyrimidines, 
phenyl dioxanes, tolan, and alkenyl cyclohexyl benzonitriles are used preferably. Not only the 
above low-molecular-liquid-crystal nature children but a polymer liquid crystal nature child can 
use. Moreover, especially the thing for which a polymerization nature machine (above Q) is 
introduced into a cylindrical liquid crystallinity molecule, and a cylindrical liquid crystallinity 
molecule is fixed by the polymerization reaction like the above-mentioned discotheque liquid 
crystallinity molecule in the condition that the cylindrical liquid crystallinity molecule is carrying 
out orientation horizontally substantially is desirable. 

[0045] It is desirable that they are 100nm thru/or 10 micrometers, as for the thickness of one 
optical anisotropy layer, it is still more desirable that they are 500nm thru/or 10 micrometers, 
and it is most desirable that they are 2 thru/or 8 micrometers. As for the sum total of the 
thickness of the optical anisotropy layers A and B, i.e., the thickness of lambda/4 plate, it is 
desirable that they are 500nm thru/or 20 micrometers, and it is still more desirable that they are 
600nm thru/or 15 micrometers. 

[0046] In order to carry out orientation of the [orientation film] discotheque liquid crystallinity 
molecule vertically substantially, it is important to reduce the surface energy of the orientation 
film. The surface energy of the orientation film is reduced by the functional group of a polymer, 
and, specifically, it changes into the condition that this stood the discotheque liquid crystallinity 
molecule. As a functional group to which the surface energy of the orientation film is reduced, a 
fluorine atom and a hydrocarbon group are effective. Especially ten or more hydrocarbon groups 
have a desirable carbon atomic number. In order to make a fluorine atom or a hydrocarbon group 
exist in the front face of the orientation film, it is more desirable than the principal chain of a 
polymer to introduce a fluorine atom or a hydrocarbon group into a side chain. It is more 
desirable to contain at 0.1 thru/or 70% of the weight of a rate, it is desirable that a fluorine atom 
is included at 0.05 thru/or 80% of the weight of a rate, and it is [ as for the polymer used for the 
orientation film when using a fluorine atom as a functional group to which surface energy is 
reduced, it is still more desirable to contain at 0,5 thru/or 65% of the weight of a rate, and ] most 
desirable to contain at 1 thru/or 60% of the weight of a rate. Hydrocarbon groups are an aliphatic 
series radical, aromatic series radicals, or those combination. Any of the shape of annular, the 
letter of branching, or a straight chain are sufficient as an aliphatic series radical. As for an 
aliphatic series radical, it is desirable that they are an alkyl group (you may be a cycloalkyl 
radical) or an alkenyl radical (you may be a cyclo alkenyl radical). As for an aliphatic series 
radical, it is desirable to have steroid structure. Steroid structure means the ring structure from 
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which a part of association of a cyclopentano hydronalium phenanthrene ring structure or its ring 
is a double bond in the range (range which does not form an aromatic series ring) of an aliphatic 
series ring. As for an aromatic series radical, it Is de^ structure or tolan 

structure. The hydrocarbon group may have t)i$ ^gb$titueht which does not show a strong 
hydrophilic property like a halogen at^^ it is 10 thru/or 100, as for the 

carbon atomic number of 3 hyd^ it is still more desirable that it is 10 thru/or 60, 

and it is mosid^ it is 10 thru/or 40. As for the principal chain of a polymer, it is 

desirable ^j^^^^jrriide structure, polyvinyl alcohol structure, or the Pori (meta) acrylic-acid 
structure. 

[0047] Generally polyimide is compounded by the condensation reaction of tetracarboxylic acid 
and diamine. The polyimide equivalent to a copolymer may be compounded using two or more 
kinds of tetracarboxylic acid, or two or more kinds of diamines. Even if the fluorine atom or the 
hydrocarbon group exists per repeat of the tetracarboxylic acid origin and it exists per repeat of 
the diamine origin, it may exist per both repeats. When introducing a hydrocarbon group into 
polyimide, especially the thing for which steroid structure is formed in the principal chain or side 
chain of polyimide is desirable. Polyimide may be applied in the state of polyamic acid, and may 
form imide association after spreading. 

[0048] Generally polyvinyl alcohol is manufactured by saponification processing of polyvinyl 
acetate. And the denaturation polyvinyl alcohol which fitted a part of vinyl alcohol repeat unit 
acquired by saponification as orientation film by what the radical or hydrocarbon group 
containing a fluorine atom is combined for (it denaturalizes) is obtained. As for denaturation 
polyvinyl alcohol, it is desirable to include the repeat unit containing a fluorine atom or a 
hydrocarbon group 2 thru/or in [ 80 mol ] %, and it is still more desirable to contain 3 thru/or in 
[ 70 mol J %. As for a vinyl alcohol repeat unit, it is desirable to be contained 20 thru/or in [ 95 
mol ] % in denaturation polyvinyl alcohol, and it is still more desirable to be contained 25 thru/or 
in [ 90 mol ] %. As for a vinyl acetate repeat unit, it is desirable to be contained 0 thru/or in [ 30 
mol ] % in denaturation polyvinyl alcohol, and it is still more desirable to be contained 2 thru/or in 
[ 20 mol ] %. As for the radical or hydrocarbon group containing the principal chain and fluorine 
atom of denaturation polyvinyl alcohol, it is desirable to have joined together through the 
connection radical of the bivalence chosen from -Q- -CO- -S02-, -NH-, an alkylene group, 
arylene radicals, and those combination, without linking directly. 

[0049] The denaturation Pori (meta) acrylic acid suitable for the orientation film is obtained by 
what the radical or hydrocarbon group containing a fluorine atom is combined with a part of 
repeat unit of polyacrylic acid or polymethacryiic acid for (it denaturalizes). As for a denaturation 
Pori (meta) acrylic acid, it is desirable to include the repeat unit containing a fluorine atom or a 
hydrocarbon group 2 thru/or in [ 80 mol ] %, and it is still more desirable to contain 3 thru/or in 
[ 70 mol ] %. (Meta) As for an acrylic-acid repeat unit, it is desirable to be contained 20 thru/or 
in [ 98 mol ] % in a denaturation (meta) acrylic acid, and it is still more desirable to be contained 
30 thru/or in [ 97 mol ] %. As for the radical or hydrocarbon group containing the principal chain 
and fluorine atom of a denaturation Pori (meta) acrylic acid, it is desirable to have joined 
together through the connection radical of the bivalence chosen from -O- -CO-, -S02- -NH-, 
an alkylene group, arylene radicals, and those combination, without linking directly. 
[0050] In order to carry out orientation of the cylindrical liquid crystallinity molecule horizontally 
substantially, as for the above-mentioned orientation film, it is important for reverse not to 
reduce the surface energy of the orientation film. It is desirable not to specifically introduce the 
functional group (for a fluorine atom and a carbon atomic number to be ten or more hydrocarbon 
groups) to which surface energy is reduced into the polymer which constitutes the orientation 
film. In other words, the orientation film of the usual cylindrical liquid crystallinity molecule can 
be used. About the orientation film of the usual cylindrical liquid crystallinity molecule, many 
reference (for example, Shoichi Matsumoto work, a liquid crystal display technique, 196-201 
pages, Sangyo Tosho Publishing, 1 996) has a publication. Moreover, as for the orientation film of 
a cylindrical liquid crystallinity molecule, a large number are marketed as an object for liquid 
crystal cells. In this invention, the polymer of well-known as an object for liquid crystal cells or 
marketing can be used as it is as level orientation film of a cylindrical liquid crystallinity molecule. 
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In addition, it is also possible to carry out orientation of the cylindrical liquid crystallinity 
molecule horizontally substantially, without using the orientation film. For example, when 
preparing the optical anisotropy layer formed from the cylindrical liquid crystallinity molecule on 
the optical anisotropy layer formed from the discotheque liquid crystallinity molecule, the optical 
anisotropy layer formed from th<3 crystallinity molecule can be operated as 
orientation film. Moreover, -^^^\ji^^r}iig a cylindrical liquid crystallinity molecule on a 
temporary base ^ rubbing processing of a temporary base material or 

^^^^^i^i^^Hp mentions later can be carried out, and it can also be made to function as 
Orientation film. 

[0051] As for the polymerization degree of the polymer used for the orientation film, it is 
desirable that it is 200 thru/or 5000, and it is desirable that it is 300 thru/or 3000. As for the 
molecular weight of a polymer, it is desirable that it is 9000 thru/or 200000, and it is still more 
desirable that it is 13000 thru/or 130000. Two or more kinds of polymers may be used together. 
In formation of the orientation film, it is desirable to carry out rubbing processing. Rubbing 
processing is carried out by rubbing the front face of the film containing the above-mentioned 
polymer several times in the fixed direction with paper or cloth. 

[0052] [Manufacture of lambda/4 plate] optical anisotropy layer can be formed by applying the 
coating liquid containing a liquid crystallinity molecule or the following polymerization nature 
initiator, or other additives on the orientation film prepared on a temporary base material or 
them. As a temporary base material, a glass plate or a polymer film is used preferably. A 
thermoplastics layer is prepared between a temporary base material and an optical anisotropy 
layer or between a temporary base material and the orientation film, and it is desirable that the 
optical anisotropy layer to form enables it to exfoliate easily from a temporary base material. As 
for thermoplastics, it is desirable to become softening or adhesiveness at the temperature of 
150 degrees C or less. Moreover, as for thermoplastics, it is desirable to dissolve in a specific 
solvent (for example, alkali water solution) easily so that easily [ clearance ].. The thermoplastics 
which dissolves in an alkali water solution is proposed by the technical field of a photosensitive 
imprint ingredient (it indicates in each official report of JP,5-72724,A and 5-173320), Those 
thermoplastics can be diverted to manufacture of lambda/4 plate. An interlayer may be prepared 
in order to improve the adhesive property of a thermoplastics layer and an optical anisotropy 
layer. 

[0053] As a solvent used for preparation of coating liquid, an organic solvent is used preferably. 
An amide (an example, N.N-dimethylformamide), a sulfoxide (an example, dimethyl sulfoxide), a 
heterocycle compound (an example, pyridine), a hydrocarbon (an example, benzene, hexane), alkyl 
halide (an example, chloroform, dichloromethane), ester (an example, methyl acetate, butyl 
acetate), a ketone (an example, an acetone, methyl ethyl ketone), and the ether (an example, a 
tetrahydrofuran, 1 , 2-dimethoxyethane) are contained in the example of an organic solvent. Alkyl 
halide and a ketone are desirable. Two or more kinds of organic solvents may be used together. 
Spreading of coating liquid can be carried out by the well-known approach (an example, an 
extrusion coating method, the direct gravure coating method, the reverse gravure coating 
method, die coating method). 

[0054] After spreading, the liquid crystallinity molecule which carried out orientation maintains an 
orientation condition, and is fixed. As for immobilization, it is desirable to carry out by the 
polymerization reaction of the polymerization nature machine (P) introduced into the liquid 
crystallinity molecule. The thermal polymerization reaction which uses a thermal polymerization 
initiator, and the photopolymerization reaction using a photopolymerization initiator are included 
in a polymerization reaction. A photopolymerization reaction is desirable, the example of a 
photopolymerization initiator — alpha-carbonyl compound (a U.S. Pat. No. 2367661 number — ) 
Each description publication of said 2367670 numbers, the acyloin ether (U.S. Pat. No. 2448828 
number description publication), alpha-hydrocarbon permutation aromatic series acyloin 
compound (U.S. Pat. No. 2722512 number description publication), a polykaryotic quinone 
compound (a U.S. Pat No. 3046127 number — said — each description publication of No. 
2951 758) — The combination of a thoria reel imidazole dimer and p-aminophenyl ketone (U.S. 
Pat. No. 3549367 number description publication), An acridine, a phenazine compound (JP,60- 
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105667A U.S. Pat. No. 4239850 number description publication), and an oxadiazole compound 
(U.S. Pat No. 4212970 number description publication) are contained, 

[0055] As for the amount of the photopolymerizirti^ is desirable that they are 

0.01 of the solid content of coating liquid thru/or 20 % of the weight, and it is still more desirable 
that they are 0.5 thru/or 5 % pf th^ ^fl^llifl&Vtb^ optical exposure for the polymerization of 
a liquid crystallinity molecute, to use ultraviolet rays, exposure energy — 20 

mJ/cm2 Or 50 4/00^ -$^ : ifatii& ~ desirable — 100 thru/or 800 mJ/cm2 it is — things are 
still more desirable. In order to promote a photopolymerization reaction, an optical exposure may 
be carried out under heating conditions. The above spreading, orientation, and the procedure of 
hardening are repeated, and lambda/4 plate which consists of optical anisotropy layers A and B 
can be formed. It can be used for lambda/4 plate from a temporary base material, exfoliating. 
When arranging lambda/4 plate in a liquid crystal cell, lambda/4 formed plate can be imprinted 
from a temporary base material to one substrate of a liquid crystal cell. The orientation film and 
thermoplastics layer which became unnecessary after exfoliation or an imprint about lambda/4 
plate may be removed. If a liquid crystallinity molecule is fixed by the polymerization with an 
orientation condition, even if a liquid crystallinity molecule does not have the orientation film, it 
can maintain an orientation condition. 

[0056] There are iodine system polarization film, and the color system polarization film and 
polyene system polarization film which use dichromatic dye as [linearly polarized light film] 
linearly polarized light film. Generally the iodine system polarization film and the color system 
polarization film are manufactured using a polyvinyl alcohol system film. The polarization shaft 
(transparency shaft) of the polarization film corresponds in the direction vertical to the drawing 
direction of a film. 

[0057] If a reflective polarizing plate is prepared between [reflective polarizing plate] lambda / 4 
plate and the linearly polarized light film, the outgoing radiation of all the light in which the 
luminous layer emitted light can also be made to carry out outside. A reflective polarizing plate 
penetrates the linearly polarized light which agrees with the polarization shaft orientations of the 
linearly polarized light film, and has the function to reflect the linearly polarized light of a 
different direction from polarization shaft orientations. Specifically as a reflective polarizing plate, 
the polarization demarcation membrane (JP.1 1-4481 6,A publication) which has the birefringence 
light polarizer (Patent Publication Heisei No. 503312 [ eight to ] official report publication) which 
carried out the laminating of the macromolecule thin film with which refractive indexes differ in 
an one direction by turns, and cholesteric structure can be used preferably. 
[0058] [Electro luminescent display] drawing 4 is the cross section showing the basic 
configuration of an electro luminescent display. The electro luminescent display shown in drawing 
4 has the structure where the laminating of light reflex electrode (RE), luminous layer (L), 
transparent electrode (TE), transparence substrate (S), and optical anisotropy layer B (B), an 
optical anisotropy layer (A), and the linearly polarized light film (P) was carried out to this order. 
Optical anisotropy layer B (B) and an optical anisotropy layer (A) constitute lambda/4 plate 
(lambda/4), and the optical anisotropy layer B (B) - linearly polarized light film (P) constitutes a 
circular polarization of light plate. Generally a light reflex electrode (RE) consists of a metal 
membrane. The front face of a metal membrane is a flat surface so that it may not reflect 
irregularly. An electro luminescent (EL) display is classified into an organic electroluminescence 
display and an inorganic EL display according to the class of photogene used for a luminous layer 
(L). Especially this invention is effective in an organic electroluminescence display. Generally as 
a transparent electrode (TE), ITO is used. A transparence substrate (S) consists of a glass plate 
or a plastic film. A circular polarization of light plate and lambda/4 plate have the optical 
property according to this invention mentioned above. 

[0059] About the organic electroluminescence equipped with the circular polarization of light 
plate as an acid-resisting means, each official report of an international patent application WO 
96/No. 34514 description and JP,9-127885,A, and 11-45058 has a publication. About inorganic 
[ EL ], it is an "electro luminescent display (a publication is shown in Toshio Inoguchi and Sangyo 
Tosho Publishing Co., Ltd. (1991)".), for example. The circular polarization of light plate according 
to this invention is applicable also to an electro luminescent display given in each above- 
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mentioned reference as an acid-resisting means. 
[0060] 

[Example] [Example 1 ] 

(Formation of the optical anisotropy layer A) Thl p<>lvd^HDbnate film was extended and the 
optical anisotropy layer A whose rata^d^ wavelength of 550nm is 274nm was 

obtained. 

[00611 (Format^ anisotropy layer B) The diluent of steroid denaturation polyamic 

acid of 1 micrometer on the optical anisotropy layer A using the bar 

coating machine. The spreading layer was dried for 2 minutes by 60~degree C warm air, rubbing 
processing of the front face was carried out, and the orientation film which consists of the 
following denaturation polyimide was formed. The include angle of the direction of rubbing and 
the lagging axis of the optical anisotropy layer A was 60 degrees. 
[0062] 

[Formula 12] 




[0063] The coating liquid of the following presentation was applied on the orientation film, and 
vertical orientation of the discotheque liquid crystallinity molecule was carried out. The thickness 
of the formed layer was 6.2 micrometers. Next, ultraviolet rays were irradiated and the 
polymerization of the discotheque liquid crystallinity molecule was carried out Thus, the optical 
anisotropy layer B was formed. It was 1 37nm when the retardation value of the optical 
anisotropy layer B in the wavelength of 550nm was measured. Thus, lambda/4 plate was 
produced. The retardation value (Re) which measured the retardation value (Re) which measured 
the retardation value (Re) measured on the wavelength (lambda) of 480nm on 1 18nm 
(Re/lambda: 0.246) and the wavelength (lambda) of 550nm on 137.50nm (Re/lambda: 0.250) and 
the wavelength (lambda) of 630nm was 1 59nm (Re/lambda: 0.252). 
[0064] 

— , - m — _ .. — .„„„„_„____ a optical anisotropy layer B coating liquid 

presentation — — — — - — — following discotheque liquid 

crystallinity molecule (1) 32.6 % of the weight Cellulose acetate butylate 0.7 % of the weight The 
following denaturation trimethylolpropane triacrylate 3.2 % of the weight The following sensitizer 
0.4 % of the weight The following photopolymerization initiator 1.1 % of the weight Methyl ethyl 

ketone 62.0 % of the weight — — — _____ [0065] 

[Formula 13] 
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[0066] 

[Formula 14] 

CH 2 — (0C2H 4 )|-O-C0-CH=CH2 
C 2 H S -C-CH 2 — (OC 2 H4) m -CMX>-CH=CH 2 

CH 2 ~(OC 2 H 4 ) n -CHCO«CH=:CH 2 |+m + n=3.5 



[0067] 

[Formula 1 5] 




[0068] (Production of a circular polarization of light plate) The laminating of the polarizing plate 
which consists of linearly polarized light film and a protective coat was carried out to the optical 
anisotropy layer A side of lambda/4 plate so that the polarization shaft of the linearly polarized 
light film and the lagging axis of the optical anisotropy layer A might cross at the include angle of 
1 5 degrees in the same flat surface and the polarization shaft of the linearly polarized light film 
and the lagging axis of the optical anisotropy layer B might cross at the include angle of 75 
degrees in the same flat surface, and the circular polarization of light plate was obtained. 
[0069] (Production of an organic electroluminescence display) On the transparence glass 
substrate with a thickness of 1.1mm, the transparent electrode which consists of ITO was 
formed by the sputtering method. Stripe-like processing [ etching ] was performed to the 
transparent electrode. On the transparent electrode, the hole injection layer with a thickness of 
30nm it is thin from a triphenylamine derivative was formed. On the hole injection layer, the 
aluminum chelate complex was made to adhere with vacuum mask vacuum deposition, and the 
organic luminous layer was formed. On the organic luminous layer, the plural vacuum 
evaporationo of the Mg-Ag alloy (weight ratio: Mg/Ag=95/5) was carried out at the thickness of 
tOOnm, and the light reflex nature electrode was formed. The circular polarization of light plate 
(optical anisotropy layer B side) was stuck on the field of the opposite hand of a transparence 
glass substrate through adhesives. It energized to the produced organic electroluminescence 
display, and the image was displayed, an image — **** — when observed a little from across, 
there is reflected [ no / a background ] and the image with high contrast has been checked. 
[0070] In production of the circular polarization of light plate of the [example 2] example 1, a 
reflective polarizing plate (DBEF, Sumitomo 3 M company make) is inserted between lambda/4 
plate and the linearly polarized light film, and it stuck on it The organic electroluminescence 
display was produced like the example 1 except having used the circular polarization of light 
plate which inserted the reflective polarizing plate. It energized to the produced organic 
electroluminescence display, and the image was displayed an image — **** — when observed a 
little from across, there is reflected [ no / a background ] and the bright image with very high 
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contrast has been checked. 
[0071] [Example 3] 

(Formation of the optical anisotropy layer A) The polyamic acid 

was applied on the transparence glass #ufestrate with a thidEHess of 1.1mm using the bar coating 
machine. The spreading layer was calcinated at 200 degrees C for 1 hour, rubbing processing of 
the front face was carried out, an^ film which consists of denaturation polyimide 

shown irvtfl^ Solute concentration of the coating liquid of the optical 

fhisotropy layer I li^ed in the example 1 was made high, and the coating liquid of the optical 
amiippy jl^er A was prepared. On the orientation film, the coating liquid of the optical 
anisotropy layer A was applied, and vertical orientation of the discotheque liquid crystallinity 
molecule was carried out. Next, ultraviolet rays were irradiated and the polymerization of the 
discotheque liquid crystallinity molecule was carried out. Thus, the optical anisotropy layer A was 
formed. It was 265nm when the retardation value of the optical anisotropy layer A in the 
wavelength of 550nm was measured. 

[0072] (Formation of the optical anisotropy layer B) On the optical anisotropy layer A, the 
polyvinyl alcohol orientation film with a thickness of 0.1 micrometers was formed with the spin 
coat method. Rubbing processing of the front face of the orientation film was carried out in the 
60-degree direction to the lagging axis of the optical anisotropy layer A. The coating liquid which 
dissolved 3 % of the weight of photopolymerization initiators used on the orientation film in the 
91 % of the weight of the following cylindrical liquid crystallinity molecules, 5 % of the weight of 
denaturation trimethylolpropane triacrylate used in the example 1,1% of the weight of 
sensitizers used in the example 1, and the example 1 in the methylene chloride was applied, it 
heated at 115 degrees C, and level orientation of the cylindrical liquid crystallinity molecule was 
carried out. Next, ultraviolet rays were irradiated and the polymerization of the cylindrical liquid 
crystallinity molecule was carried out. Thus, the optical anisotropy layer B was formed. 
[0073] 

[Formula 16] 

9"0^ 





CH 2 =CH-COO -iCH 2 ) 4 -0 O-(CH2) 4 -OC0 -CH=€H 



[0074] It was 139nm when the retardation value of the optical anisotropy layer B in the 
wavelength of 550nm was measured. Thus, lambda/4 plate was produced. The retardation value 
(Re) which measured the retardation value (Re) which measured the retardation value (Re) 
measured on the wavelength (lambda) of 480nm on 1 1 9nm (Re/lambda: 0.248) and the 
wavelength (lambda) of 550nm on 138nm (Re/lambda: 0.251) and the wavelength (lambda) of 
630nm was 1 55nm (Re/lambda: 0.246). 

[0075] (Production of a circular polarization of light plate) The laminating of the polarizing plate 
which consists of linearly polarized light film and a protective coat was carried out on the optical 
anisotropy layer B of lambda/4 plate so that the polarization shaft of the linearly polarized light 
film and the lagging axis of the optical anisotropy layer A might cross at the include angle of 15 
degrees in the same flat surface and the polarization shaft of the linearly polarized light film and 
the lagging axis of the optical anisotropy layer B might cross at the include angle of 75 degrees 
in the same flat surface, and the circular polarization of light plate was obtained. 
[0076] (Production of an organic electroluminescence display) The transparent electrode which 
consists of ITO was formed in the field of the opposite hand of a transparence glass substrate 
by the sputtering method. Stripe-like processing [ etching ] was performed to the transparent 
electrode. On the transparent electrode, the hole injection layer with a thickness of 30nm it is 
thin from a triphenylamine derivative was formed. On the hole injection layer, the aluminum 
chelate complex was made to adhere with vacuum mask vacuum deposition, and the organic 
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luminous layer was formed On the organic luminous layer, the plural vacuum evaporationo of the 
Mg-Ag alloy (weight ratio: Mg/Ag=95/5) was carried out at the thickness of 100nm, and the light 
reflex nature electrode was formed. It energized to the produced organic electroluminescence 
display, and the image was displayed, an image — **** — when observed a little from across, 
there is reflected [ no / a background ] and the image with high contrast has been checked. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation; 



LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing.!] It is the mimetic diagram showing the typical mode of lambda/4 plate used for a 
circular polarization of light plate. 

[Drawing?] It is the mimetic diagram showing another typical mode of lambda/4 plate used for a 
circular polarization of light plate. 

[Drawing 3] It is the cross section showing an acid-resisting function with a circular polarization 
of light plate. 

[Drawing^] It is the cross section showing the basic configuration of an electro luminescent 
display. 

[Description of Notations] 

1 a, 2a, 2b, 2c Light from the electro luminescent display outside 

3b, 3c, 4a, 4b, 4c Light from the interior of an electro luminescent display 

A Optical anisotropy layer A 

B Optical anisotropy layer B 

P Linearly polarized light film 

RE Light reflex electrode 

S Transparence substrate 

TE Transparent electrode 

The lagging axis of the optical anisotropy layer A 

b The lagging axis of the optical anisotropy layer B 

d Discotheque liquid crystallinity molecule 

r Cylindrical liquid crystallinity molecule 

lambda/4 lambda/4 plate 

theta Include angle in the same side of a and b 



[Translation done.] 
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